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A CONTRIBUTION TO THE LIFE HISTORY OF THE ALLEGHENY CAVE 
RAT, NEOTOMA MAGISTER liaird. 

KY SAMUEL N. RHOADS. 

In 1857, Prof. S. F. Baird described a fossil Xeotoma from the hone 
caves of Pennsylvania in a final paragraph under caption of Xeotoma 
occiflentath, on page 498 of his work on the IMammals of North 
inerica. It reads : “The bone caves of Pennsylvania have furnished 
me with several lower jaws of a fossil Xeotoma cousiderablv larger 
than the largest specimen even of any recent species which 1 have 
seen. The body could not have been less than twelve inches in 
length ; it differs from the others in the wider and more massive 
molars, the lobes of which are all more nearly equal than in the rest, 
and all rounded, not angular. The inner and outer sides of the 
molars are very nearly symmetrical, and the indentations nr folds of 
nearly e((ual depth. The axis of the condyloid process is quite oh- 
li(pie, and the condyle below the level of the coronoid. The species 
may be called X. magisterX 

In 1893 i\Ir. Witiner Stone received two specimens of a cave rat 
in the flesh from South Mountain, Cumberland County, Pennsylva- 
nia, taken at an elevation of 2,000 feet, at a point known as Lewis’s 
Rocks, about six miles from the village of Pine Grove in the same 
county. These he described^ under the name Xeotoma pern nsijha a ica, 
making no comparisons in the description between his new species 
and X. magister, the tyj>e specimens of which came from a valley cave 
about 20 miles distant from Lewis’s Cave. Since then a large series 
of “fossil” specimens of X. magister, included among the complete 
collections from Hartman’s and Durham Caves, and on which Prof 
Joseph Leidy based his paper on “Fossils in Caves and Crevices of 
the Limestone Rocks of Pennsylvania,’’ ■ have been found stowed awav 
in the Museum of the Academy of Natural Sciences. Among them 
is a mandible of X. magister, labeled from ‘Hlarrisburg Cave,” pre- 
sented by the Smithsonian Institution, and no doubt from the type 
lot on which Baird based his original notiee of magister, Besi<les 

^ 1‘ror. Atad. Xat. Sri., I’hilu., 1SU3, p. lu. 

- Krp. Ueiina. Geoi. Surv., iss?, pp. 1-^0. 
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these the Academy possesses another collection from Hartman’s Cave, 
made last year by Mr. 11. C. Mercer during his re-ex|)loration of 
that cave,^ and containing among others the only extant cranium of 
magider in which the nasal bones are intact. There are also two 
alcoholic specimens of a cave rat from Wythe Co., Virginia, col- 
lected in 1868 l)y Prof. E. D. Cope. These, together with j\lr. 
Stone’s types of N. pemmjlvanica, two stuffed skins of the same from 
the Pennsylvania Alleghenies, and an alcoholic specimen shown me 
from INlammoth Cave, Kentucky, by Mr. G. B. Miller, form the 
basis of my examinations resjiecting the relationships, distribution, 
and proliable identity of viaglder and ]genvsylvunica. Prof. Leidy 
has enumerated the entire collections from these caves, among which 
he records “92 mandibular rami, 18 ])airs of upper maxilhe, numer- 
ous limb- bones,” etc., of Xeotoma flondana,^’ which, he states, 
appear to accord with similar remains referred by Prof. Baird to a 
supposed extrncd species with the name of Neotoma magister.” Most 
of these still exist in the Academy. The Durham Cave material is 
more scanty, but includes a more complete cranium (No. 8,542) than 
any from the Stroudsburg Cave. This cranium lacks nasals, ptery- 
goids, right squamosal, malar, and occipital bones, and is from a rat 
hardly one year old. 

The subjoined tal)le of measurements, in millimeters, of the best 
of this material, together with those oi‘ N. fioridava, kindly furnished 
me by Messrs, H. H. A C. B. Brindey, may be considered ample 
enough for a critical comparison between the forms in (|uestion : — 



^ I’roc. Acad. Nat. Sci., I'hila., 18U4, p. 96. 
^ Italics mine. 
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Prof. BiiircVs description of mafftster aims to distinguish it from 
all forms of the genus known to him by its large size and massive, 
rounded molars. So far as I have examined the species of Neofoma 
now known, and which number five times as many as were recognized 
ill Baird’s day, I find magider to be somewhat larger than any other. 
It has a comparatively short tail, but the length and girth of body 
considerably exceeds that of other species whose total length may 
average more than in a series of magi stcr. It is a satisfaction to thus 
confirm the approjiriateness of Baird’s specific name. As to its 
cranial characters, magidcr presents us with the largest skulls I have 
examined in this genus, but the comparative size and shape of the 
molars as given liy Baird cannot be said to be diagnostic. It is 
proliable when Prof. Baird made these comparisons he only possessed 
specimens of old individuals, in which this peculiarity of the molars 
is always apparent, and does not vary to any great extent among 
specimens of N. fascipeSy fiorUJaaUy or rinerea of same age, and is of 
the same general character in all. The same may be said of the fold- 
ing and indentations of the enamel in very old specimens. Younger 
sjiecimens of mngideVy both fossilized and recent, show a very clost‘ 
resemblance in their molar dentition to Jioridnna and cinerea of 
same age. The incisors and rostral portion of the skull in wagistevy 
however, are much wider and heavier than in any other Xcotoma I 
have seen. Compared with iV. fJoridana (to which maglsfer both 
])hysically and geographically shows the closest alliance^ it may be 
noted from the table of measurements that the recent and fossil (*rania 
of the cave rat are much larger than in the wood rat. In su|)er- 
ticial jwoportions the difference is less apparent, but in the following 
})articulars their divergence is constant and specific: — 

1. The post-palatal notch of mmgister acuminate, often sharjdy 
so, at other times bearing in its aj)ex a minute, l>lunt point, 
directed posteriorly; in jioridana the post-palatal margin is broadly 
and evenly rounded or nearly square cut between the opj)osing last 
molars, the pterygoids being more divergent and relatively shorter. 
2. In magidet' the slits separating the palatal from the s})henoid bones 
are often nearly anchylosed ; in Jloridtma they are more widely scj>a- 
rated. 3. The interorl)ital depression and supraorbital ridges of the 
frontals in younger specinu'ns of mugider are very decided ; in jiori- 
daiia nearly (obsolete. 4. As above stated, the greater relative 
breadth of imasors, maxillaries, and nasals in magister. 



NAT r HAL SCIENCES OF 1*11 1 LAI )ELP1II A. 



217 



1894 .] 



Externally, witgisfer is most conspicuously known from florUhma 
by its densely hairy and sliarpl}- bicolored tail. This member 
is relatively shorter than in floridana, and the lateral divergence 
of the longer hairs gives it a depressed appearance, which is almost 
exactly reproduced in half-grown examples of the bushy tailed ash- 
colored rat of the northern Uocky Mountains. The correlation of 
development in this character and in the sliorter ears, between ani- 
mals of such widely separated but similar environments, both of 
whi(*h trace their ancestry to progenitors inhabiting a semi-tropical 
climate, is a significant fact. In body colors, magister is readily dis- 
tinguished from fioridana by its |)lumbeoiis grayness and lack of 
brown above, by the fulvous areas of opposing sides of lower hind 
neck reaching nearly across the throat, and by the blackish areas 
around the eyes and at base of whiskers. 

It therefore appears that we have in N. wagistev a large cave rat, 
(piite distinct from the wood rat of the Gulf States, and which, so 
far as existing reiiiains are known to us at this date, is the same ani- 
mal as X pe)msyJvm)ica Stone. 

As it now stands, however, the case is a peculiar one. The evi- 
dence in favor of making priivsylranlca a synonym is (ionclusive so 
far as it is based on known facts, but the impossibility of ascertaining 
the perishable external characters of those individuals whose fossil- 
ized remains formed the types of Prof. Baird’s description, estab- 
lishes a possibility that they represent an animal we would now 
consider .separable from the living form. Were the specific pecu- 
liarities of the ditlerent members of the genus Neotoma based on 
cranial characters of constant value, the identity of maglsier and 
peinisylvanica would be clearly estaldished by my examinations, 
hut as yet they have not been so distinguished l)y anatomists. 
That it is probable good cranial characters can be formulated for 
the species of this genus deserving recognition, I feel confident. On 
this basi.s, as recently applied by Dr, Merriam,^ it is apparent to 
me that prnmyJvanka will not stand as a specific name, nor can it, 
from the very nature of the case, be a candidate for sub-specific 
honors. 

The points confirmatory of the identity of fossilized and living 
specimens of X. magisirr, already demonstrated by cranial charac- 
ters, may be stated: — 

•’ Pror, liiol. Soi-., Wash., ISUI, pp. 
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1. Herr )d date of fossil rnaal as taken In eo)(fa<‘f or direct associa- 
tion ivltli Xeotoma maijister in J^ennsif/auiia cares . — While no data 
have been [)i*eserved as to tlie relative position in Ilartniaids Cave 
of the extinct Dicot (jles penas^lvaaicas and Castoroides oh loot sis 
with respect to more recent remains, it is interesting to note that the 
following mammals, yet existing in America, were found in associa- 
tion and in jirecisely the same stages of recent or ancient preservation 
in tlie shallow upper layer of the cave floor: — 



Lynx can ad en sis. 

Lij)ix rajas. 

U roc yo i i cinereo- argen tc i is . 
Valpes pennsylvan leas. 
Canis lapas aabilus. 

}[eph itis meph itica. 

Datori as eriaineas. 

Ihocyon Jot or. 

U I 'sas americaaas. 

Scalops aqaaticas. 

Blari }ia talpoidcs. 

Adel onycterls fa sc as. 
VcrSperti Ho (jryph as. 

Castor fiber mnadensis. 
Fiber zibethicas. 

Ercth izon dorsal as. 

Mas dec inn anus. 

Arvicola peansyl ran ica. 



And CO la pin dor am. 

Sitomys amerlcaiivs. 

Xeotoma niagi.ster. 

Arctoniys niona.r. 
iSeinras niger daerea.s. 

Seiaras enroll aensis pouisylran iras 
Sriaras It adsoa icas. 

Tamias striatas, 

Lepas sylratleas. 

Lepus a.merican as. 

1 Vi son bii<on. 

Alecs american as. 

I i a:ng Jer carl boa. 

Cariacas virgin Ian ns. 

Cerv as ca a a dens is. 

Eqaas caballas. 

Homo .sapiens. 



2. The Sonoran derivation of the Genas Xeotoma indicates its com- 
paratively recent po.st-gla cl al advent into Xorth Temperate latitudes . — 
T3r. Cones has attempted to trace, by the scant evidence then known 
to him, the prol)able derivation from magister of tlie four existing 
species of Xeotoma recognized in the ^Monograph of North American 
Roden tia/’ The evidence now had, exactly reverses his hypothesis. 

o. The pre.senee of living X. magister in the caves where fossilized 
remains of same occur in various stages of preservation and antiquity . — 
Magister does not now exist in the Carlisle valley cave. It may have 
existed there in the early colonial days of Rennsylvania, or its life 
there may date back to a time when the crests of Soiitli Mountain, 
'• Mon. X, Amor. J:<xl., 1S77, 2i), 30. 
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now infested by it, were yet in the loosenino’ grip of the ice age. ^Ir. 
Pa ret writes me that he has no knowledge of the recent existence of 
a cave rat in Hartman’s Cave. I have been told that such an 
animal is found among the clitls and rocky crests of the Kittatinny 
range, on the opposite side of the Delaware Diver, in Warren Co. , 
New Jersey. 

4. The lack of (Uii/ trace of f/naiviag apoii the hone,^ of niammats, 
from I[artmaa\'< Cure, not now exidnHj in America, res contrasted tvith 
the unifonnh/ rat-eaten condition of the hones of tJtose knoivn to have 
mh(d)dcd Pennsijlrania in the histori/ of man. — The specimens of 
Dicot t/Ies p€)n)sylvanicns and Castoroides ohioensis from Hartman’s 
Cave are ungnawed, as is likewise the ramus of caribou there taken, 
while those of the beaver, elk, and bison, animals recently extermi- 
nated in Pennsylvania, show the unmistakable marks of a rat’s 
teeth. 

It, therefore, appears that the evidence, so far as we know it, tends 
only to estal)lish the identity of the fossil Xeotonin of Baird with the 
species now living in the same localities. On the othei* side the 
argument is purely presumptive, and if we admit a distinction (no 
ditierences being proven) between marjister and peiDtsi/lvmiica, the fos- 
silized remains of foxes, wolves, l)eavers and other animals found in 
association with the rat bones in the Carlisle and Stroudsburg caves 
are as fully entitled to specific separation from their living Penn- 
sylvania representatives as are the rats. No one, who would be un- 
willing to thus follow such a precedent to its logical conclusion, can 
consistently endorse the precedent. Had Prof Baird l)eeu aware of 
the fiicts as we now know them, the question would never have arisen, 
or if it had, would liave been decided in the case of the rat as it 
was decided in that of the fox and wolf and beaver. 

IFahds and distrihntion of Xeotomn magistcr, — I paid a visit to 
Lewis’s Rocks, the type locality of Mr. Stone’s specimens of penn- 
sylvaiuca, in the spring of 1898, for the purpose of obtaining some 
knowledge of the animars habits. The rocks lie at the top of the 
mountain and form the culminating point of a rocky outcrop, topping 
the ridge for a mile or more in this locality, and which at intervals 
assumes a very rugged and castellated outline. The cave rats live 
in the more inaccessible fissures and clefts of these rocks, selecting 
for their dormitories those which are most secure from the approach 
or entrance of the i)redaceous animals which abound in such situa- 
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tions. The eii trances and passageways to these abodes are loosely 
barricaded with sticks, stones, leaves, feathers, bones, horse and cow 
droppings, buttons, glass, tin, egg-shells, eartridge-eases, and other 
east- away evidences of the sojourn of men and animals in this spot. 
Many of the sticks are three to four feet long and an inch in diam- 
eter, and must have required the concerted strength of several rats to 
move, and not a little ingenuity to convey up and over the precipitous 
clefts to their resting-place. The bones were those of <leer, smaller 
carnivora, liirds, and other animals brought thither by man and beast, 
or which had sought refuge among the clefts to die. 1 was unable, 
from the nature of tlieir fastnesses, and lack of time and proper im- 
plements, to penetrate their dormitories, and owing to the pilfering 
foxes, lost the only specimens that got into my traps. One half- 
grown rat was seen running among the rocks. It was lighter gray 
than adult specimens. (Quantities of gnawed acorn Imlls stn‘wed 
their hiding places, and were the chief evidences of the diet of this 
s])ecies. These aeorns grow abundantly on the scrub oaks, 
hanisteri, (“haracteristic of these mountain tops. While its main 
food supply is vegetable, no doubt these rats are omnivorous, and 
take every opportunity to satisfy their carnivorous appetite. The 
gnawed condition of the bones of recent mammalia found in Penn- 
sylvania cave deposits, is, to my mind, almost solely due to the work 
of this quadru])ed, a critical examination of these marks showing 
not only their rodent origin, but that their size and character fit no 
tooth so well as that of maylster. 

I am informed l)v Mr. H. C. fiercer (whose recent explorations of 
Virginia eaves has been ably outlined in a Bulletin of the Univer- 
sity of Pennsylvania, dated July 4, 1894) that the Virginia cave 
rats build a suli-globular nest of grass, etc., on the cave floor, and 
that these are so well made internally as to resist considerable kick- 
ing about. Prof. E. D. Cope, who secured the two specimens of 
)ini(fisfer tabulated above, from a cave in Wythe Co., Virginia, tells 
me that these nests are placed at or near the sides of the cave, and 
are often large enough to fill a Inishel basket. 

The habitat of living Neofoma imujider eaniiot be verified by a 
re})resentative series of* specimens from connected localities, but from 
those now in possession, and the testimony of several of niy corre- 
s}>on<lents in Pennsylvania and New Jersey, it is co-ordinate with the 
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Alleirlieniiui Fauna, as restricted by Dr. J. A. Allen,' and extends 
northward toward the Canadian Fauna as far as Potter County, 
Pennsylvania, in the west, and probably along the Blue Ridge to 
the Delaware River. It is possible that it may be found in northern 
New Jersey. 

The specimens of Xeotoma taken on the Hudson River, by John 
(t. Bell, and mentioned by Baird in his work on mammals, are, ap- 
parently, from the table of measurements, large X, fiorklamt. 

It is doubtful if X, magider ever inhabited the ^State of New York, 
and tlie specimens taken by Mr. Bell were probably imported in a 
cargo of southern lumber. 

Probably the earliest reference to the Allegheny cave rat in 
literature is made by the Swedish naturalist, Peter Kahn, in 175J, 
in liis book of Travels, where he quotes John Bartram, of Philadel- 
phia, as authority for the existence of such an animal in the “Blue 
Mountains.” This reference is quoted by Pennant in his History 
of (iuadrujieds, page 441, under caption of “American Rat,” ns fol- 
lows : “ ^Ir. Bartram (in Knlni’s Trav., ii, 48) mentions the rat, but 
docs not determine the species, which lives among the stones and 
cn\erns in the Blue Mountains, far from mankind: comes out at 
night, and makes a terrible noise, but in very severe weather keeps 
silent within its holes.” AVilliam Turton in his Systema Naturie 
(1802, p. 80) enumerates an American rat to which he gives the 
name Max amerieanux. His description is mainly a quotation of 
Pennant’s account, above cited, of the same animal. Were not 
Turton’s binomial antedated by the Max agmrlas var. americanas of 
Kerr (Sy St. Nat., 1792, 231), now accepted as the first tenable name 
for the east(,‘rn white- footed mouse, SUomgs americanas (Kerr), it 
would have a strong claim, in the light of our present knowledge, to 
precedence over Baird’s specific name, natglxter. 



Bull. Amor. Mas. X. Hist., pi, viii. 



